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Jackson’s Improvements in Pattern-Mak¬ 
ing and Casting Metals. 


To what an extent this system may be car¬ 
ried is strikingly shown in Fig. 5, the first en- 


which rotates upon another vertical disk. The 
last-named vertical disk is attached to a Slide 
which runs'upon the upper horizontal bar of the 
apparatus, and maybe adjusted to any point on 
the bar. By means of the horizontal disk ro- 
| tating upon another horizontal disk, the guide- I 


adjusted, is held in position by means of set¬ 
screws, which clamp the two disks together. 
In the same way, any angle with a horizontal 
line may be obtained by the adjustment of the 
[ vertical disks. The sweep by which the de¬ 
pressions for the spokes are made, and which 



JACKSON’S IMPROVEMENTS IN PATTERN-MAKING, ETC. Fig. 5. 


graving on this page, which represents a 
group of patterns made in the general 
manner described, including even spiral 
forms. Extreme accuracy, great rapidity, 
and consequent saving of skilled labor are 
secured. Among other experiments we 
witnessed the operation of pattern-mak¬ 
ing for a five-pail kettle, of the usual 
round-bottom kind. It was made, if our 
memory does not betray us, in somewhat 
less than five hours. The pattern could 
have easily been dried and the casting 
made in the same day. But the system is 
also readily applied to the manufacture of 
castings for mill gearing and toothed 
wheels of all sorts, even bevel gearing 
being made by it. We illustrate the ope¬ 
ration of pattern-making for gear wheels 
in Figs. 6 and 7. Pulleys or gear wheels 
having either straight or curved spokes 
are produced with surprising facility. 

Figure 6 represents the apparatus em¬ 
ployed for forming the bed of a pattern 
for a spur wheel. The plastic material 
having been placed upon the face-plate, 
the sweep shown at the left of the engrav¬ 
ing is adjusted. The rotation of the face¬ 
plate then sweeps the top of the bed, also 
the recess in the centre for the hub, a 
ledge or shoulder at the outer edge being 
left for the support of the rim. The de¬ 
pressions in which the spokes of the pat¬ 
tern are to rest are then formed with the 
sweep shown at the right of the engraving. 
This sweep is attached to a guide-bar, 
which is attached to a horizontal disk that 
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is attached to the slide on the guide-bar at 
the right of the engraving, is cut to the form 
of the section of the smallest part of the 
spoke, but it is made somewhat longer 
vertically than is necessary to describe 
this section. The guide-bar is then set at 
an angle with the centre corresponding to 
the horizontal taper it is requited to give 
the spoke, and by means of the two upper 
disks it is also set to the vertical angle 
corresponding to the vertical taper re¬ 
quired. The sweep is then made from 
the small outer end of the spoke to the 
large end, and by means of the division- 
plate the spacing of the spokes is exactly 
performed. The angles for the vertical 
and horizontal taper of the spokes are 
easily obtained. The edges of the disks by 
which the adjustment of the guide-bar is 
made are graduated or divided into de¬ 
grees. They are also provided with stops, 
which are set to correspond with the de¬ 
gree limiting the angle, and thus make the 
taper of each spoke exactly uniform on 
both sides. The machine having been 
thus adjusted for the production of the bed, 
and the bed having been formed as de¬ 
scribed, no change in adjustment is re¬ 
quired, in commencing the pattern, except 
the removal of the sweeps, and replacing 
them by others suitable for sweeping the 
pattern. After varnishing the bed, the 
plastic material is then built upon it, 
building it out over the shoulder in the 
bed to a sufficient distance to allow the 
forming of the teeth of the wheel, 
bed itself forms the under sides of the 
0 Continued on page 100 .) 
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Calling the attention of * our readers to the 
advertisement of our Patent Department, which 
appears among other advertising in the present 
number, we desire to say that we shall be happy 
to correspond or to consult with inventors or 
others interested in new inventions relative to 
any matter connected with the procuring of 
patents, the validity of patents already ob¬ 
tained, reissues, interferences, trade-marks, 
caveats, etc., and to make preliminary examin¬ 
ations when desired. All communications and 
consultations are held to be strictly confidential. 

In our last number we commenced the publi¬ 
cation of a column of advertising under the title 
of “Business Hints.” It is intended for the 
accommodation of advertisements of a brief 
character (which would not be conspicuous if 
distributed among larger advertisements), for 
business cards, short announcements, etc. 
Advertisers occupying larger space in our gen¬ 
eral advertising columns will find it to their 
interest also to insert their business cards un¬ 
der this heading. 


The Edison Electric Light. 

“ Inside of two months, if nothing inter¬ 
feres, he will be able to make the whole thing 
public.” This is the assertion of a New York 
Sun interviewer, who since our last issue has 
visited the great inventor. 

When we say " great inventor” we mean 
all that the words imply, and we should say it 
all the same if the much (we fear too much) 
promised electric light should be, as has been 
affirmed in some quarters, a failure. Nay, we 
should hardly hesitate to rank Mr. Edison 
(at least among contemporary inventors) as 
greatest. We do not believe any other inventor 
of the present generation has evinced so much 
versatility and originality, and were he now to 
prematurely terminate his career, his name 
would be sure to descend to posterity enrolled 
among those of the mightiest geniuses whose 
intellects have unveiled the mysteries of na- 

Having paid this sincere tribute of admira¬ 
tion to the brilliant genius of Mr. Edison, we 
are just as free to express the opinion that the 
interviews he permits to reporters of the daily 
press, more particularly the New York Sun, will 
not fail to place him in a false position before 


the scientific world. Profuse promises do ngt, 
even in the event of the most brilliant success, 
increase the merit or enhance the credit award¬ 
ed to it. And if, as may chance to the great¬ 
est of geniuses, failure be sometimes encoun¬ 
tered, it is made conspicuous, in proportion to 
the exaggerated expectations raised by such 
promises. 

The interview purports to have been sought 
with reference to an articfe published in the 
London Times, which declared that Mr. Edison 
had failed in his attempt to produce an electric 
light. One of its averments strikingly illus¬ 
trates the imprudence of intrusting to the aver¬ 
age news reporter statements involving techni¬ 
cal and scientific facts, necessarily more or 
less couched in technical or scientific terms, 
a language which is in general very imperfectly 
understood by gatherers of news items for the 
daily press. 

The Times' article referred to says: “The 
most that he (Edison) has ever yet accomplished 
has been to maintain 400 coiled iron wires in a 
state of partial incandescence with a sixteen- 
horse-power steam-engine. The object of this 
experiment was to ascertain the number of 
coils which could be brought to a red heat in 
any given circuit. It is upon this experiment 
that Mr. Edison based his claim that he could 
maintain 20,000 lights burning from one elec¬ 
trical station with a 6oo-horse-power engine. ’ ’ 

Mr. Edison, in his interview with the Sun 
reporter, denies emphatically that he ever 
made any such extravagant statement as is 
contained in the last sentence of thg paragraph 
quoted. Yet we feel quite certain that it was 
somewhere published at least in substance, 
as part of a conversation in an alleged 
interview with Mr. Edison. If the assertion 
denied has gained currency abroad as coming 
from Mr. Edison, he has only to blame the im¬ 
prudence he either willingly committed, or was 
urged to commit by eager backers in making 
advance statements regarding his light for pub¬ 
lication in the daily newspapers. 

We are of those who believe Mr. Edison will 
sooner or later succeed in carrying the electric 
light to a degree of perfection it never before 
reached, but he can no more do impossibilities 
than men of lesser genius, and we do not be¬ 
lieve he makes the astounding assertions attrib- 

For instance, in Mr. Edison’s remarks upon 
the Times' article, he is reported in the Sun 
to say that his device for regulating the current 
to prevent the incandescent wire from melting 
(which device substantially consists in a bar of 
metal forming part of the circuit, and which, 
when the current is too strong, expands and 
switches off a part of the current, and which 
was asserted by the Times to have failed in 
practice) is “one of two hundred methods;” 
leaving it fairly inferrible, in connection with 
other remarks, that it is one of two hundred 
methods of regulating the strength of the cur¬ 
rent invented by him. We do not believe Mr. 
Edison means to publicly assert any thing like 
this. There is a tone of extravagant puffing 
about these reports, which we are very reluc¬ 
tant to think Mr. Edison imparts to his state¬ 
ments in conversations with his interviewers. 

However, there are some promises made on 
this occasion as coming from Mr. Edison which 
we hope may be fulfilled. It is asserted that, 
so far from being discouraged by failures as 
reported in the Times, a degree of success 
highly encouraging has been reached. Nine ap¬ 
plications for United States patents have been 
allowed ; none have yet been rejected ; eight 
await examination. The quality of the light is 
asserted to be good by Mr. Edison and those 
who have seen it, and is admitted by even the 
adverse critic of the London Times to be 
“ beautiful as the light of a morning-star, pure, 
brilliant, and mellow.” 

Mr. Edison promises, if we may credit the 
Sun’s report, ere-long to keep five hundred 
fights at Menlo Park going night and day till 
the stockholders are fully satisfied. But we 
are forced to take this report with many grains 
of allowance, as there are some inconsistencies 
contained in it which are on their face not the 
blunders of Mr. Edison. For instance, “ We 
are safe on our lamps” he is made to say. 
“ The one we propose to use will not melt un¬ 
til it gives out a light equal to three gas-jets. 
We shall not force more than one gas-jet from 
each lamp,” etc. Here it is plainly implied 
that when the lamps are forced to three gas- 
jets there is danger of melting the lamp. But 
a little further along. It is asserted that a 
light equal to three gas-jets “fairly warms 
them (the lamps), and that is all. There is 


scarcely any perceptible heat.” In another 
part of the interview Mr. Edison is represent¬ 
ed as saying, “With the regulator I use, it 
would be contrary to the laws of nature to 

If Mr. Edison permits himself to be paraded 
before the scientific world after this sort, he 
must expect to be personally misunderstood, 
especially abroad, where the true inwardness 
of interviewing as'practised in American jour¬ 
nalism is little known. We believe that public 
faith in his electric light has been far more 
shaken than strengthened by the alleged inter¬ 
views relating to the invention published from 
time to time in the Sun and other daily pa- 


Mechanical Power. 

No words are more frequently used in me¬ 
chanical engineering than the terms “power” 
and " work. ” Yet each has different meanings 
as used in mechanics, and the ambiguity fre¬ 
quently leads to error in thought upon mechan¬ 
ical subjects. We have at sundry times and in 
divers places urged the adoption of separate 
terms to express the different ideas the word 
power is used to express ; but any change in 
the terminology of an art or science is very 
difficult to establish. Words adopted to ex¬ 
press erroneous and obsolete notions, however 
unfit to express more modern and accurate 
ideas, are still retained for that purpose. We 
deprecate this kind of conservatism, but not 
being autocrat in science must perforce submit, 
till the awkwardness of misapplied terms and 
the mental confusion to which they tend com¬ 
pels their gradual abandonment. 

Meanwhile it is important not to be misled 
by ambiguity so far as to imbibe and retain 
false notions. 

A common error, begotten of the ambiguous 
sense in which the word power is used, is that 
there may be a gain in mechanical power 
through the use of levers, tackle, wedges, 
screws, etc. Even in some of the text-books 
this idea creeps in. We have in mind a rule 
taught by one of these books, relating to the 
lever : “ To find the power necessary to raise 
a given weight, multiply the weight expressed 
in pounds by the length of the short arm ex¬ 
pressed in feet or inches ; divide the. product 
by the length of the long arm expressed in the 
same denomination, and the quotient will be 
the required power in pounds.” A remark is 
appended to this rule, in substance that the 
power is therefore to the weight inversely as 
the long arm is to the short arm, or directly as 
the short arm is to the long arm. The word 
power is here used in a specific sense ; but being 
thus used without qualification it is often and 
easily confounded with the idea expressed by 
the same word used in a general sense, and 
which sense its value is not estimated in pounds 
merely, but in terms of work performed in a 
given time ; that is to say, in pounds raised 
through distance against the constant force of 
gravity in a stated time. The conventional 
unit of distance in this country and in England 
is one foot, and the unit of weight one pound 
—the work represented in the raising of one 
pound one foot being the unit of work or foot¬ 
pound. Now, it is in units of work with ref¬ 
erence to time that power in the general sense 
is estimated, 33,000 of such units accomplished 
in one minute being by general consent reck¬ 
oned a horse-power. 

The term power as used in the above rule 
is specific in its meaning. It applies only to 
static force or resistance, it has no reference 
to time or distance in and through which the 
resistance is to be overcome, but refers purely 
to forces in equilibrio. 

These distinctions are not so obvious to or¬ 
dinary minds that they can be readily retained 
and remembered on all occasions when the 
term power has to be comprehended. They 
are subtle distinctions, requiring good mental 
training and familiarity with the subject to 
avoid confusion in regard to them. 

The term is still further loaded by being 
made to do duty 'as a class name for the ma¬ 
terial elements of machinery, the lever, pulley, 
inclined plane, wedge, screw. These are called 
mechanical powers—very unnecessarily, we 
think. If a name applicable to all as a class 
be needed, the term “elements of machines” 
is a good one, and we are glad to say it has 
been substituted for the term objected to in 
some of the more modern treatises on physics 
and mechanical construction. 

Those well versed in the terminology of 
mechanical science, and made familiar with all 
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shades of their meaning by constant use, are 
very apt to underrate the difficulty among the 
ordinary run of mechanics in making and 
clearly retaining the distinctions pointed out 
in this article. It is not, however, for the 
learned we write ; our aim is to instruct and 
aid those who have small opportunity to ob¬ 
tain and who make little pretension to learn¬ 
ing. The use of ambiguous terms is, how¬ 
ever, objectionable, even among the highly cul¬ 
tivated and thoroughly instructed. Eminent 
writers upon the imperial science of logic have 
all pointed out the multifarious errors which 
creep into reasoning through the employment 
of such terminology. 

Recent Improvements in Drying Processes. 

The commercial importance of these im¬ 
provements is not generally appreciated. It 
once was thought that any rapid process of 
desiccation could be practically carried out 
only by the application of heat. Years ago in 
a series of articles upon the subject of drying, 
the writer pointed out that cold could be made 
an important agent in desiccating delicate food 
products, as well as all other articles liable to 
be damaged or discolored by the action of heat. 

Air may be made to powerfully attract 
moisture at a low temperature, if it has by any 
previous process been made to yield up its 
moisture. Very few substances are known to 
possess a stronger attraction for water than air. 

Whether the articles alluded to stimulated in¬ 
quiry and study on the part of inventors, cer¬ 
tain it is that the principles therein enunciated 
and discussed have since that time formed the 
basis of quite a number of inventions, the ob¬ 
ject of which is to dry food products without 
employing much heat. The result is that there 
has been placed on the general market dried 
fruits, etc., which retain their color and flavor 
to a degree that fifteen years since would 
scarcely have been thought possible. 

Improved apparatus for drying by steam 
heat have also been produced, by which the 
desiccation of vegetables as well as fruits is 
greatly accelerated and the quality of the prod¬ 
ucts improved. Desiccated vegetables, espe-' 
daily potatoes, are now regular articles of 
commerce. 

It is, moreover, probable that the raising of 
sugar beets for the production of sugar will be 
largely stimulated in this country by these re¬ 
cent improvements in the art of drying, by 
which the sliced roots may be so quickly, eco¬ 
nomically, and safely dried that, at small cost, 
they can be reduced to a proper condition for 
shipment or for storing indefinitely, while the 
extraction of the sugar therefrom is facilitated 
and the yield of sugar is "undiminished. In¬ 
stead of attempting the extraction of sugar 
from beets on a sn ail sale, which can never 
prove very profitable, the operation of ex¬ 
traction may proceed in large establishments 
the year round, and the dried beet slices will 
become (have, we are informed, already be¬ 
come) a regular article of trade to supply the 
demands of such large establishments. This 
latter industry is now only in its infancy, but, 
if we mistake not, it is destined to have a bril¬ 
liant future. 

A Query about Friction Answered. 

We are asked what would be the relative 
power consumed in friction with rolling and 
with sliding stock, special reference being had 
to the system of sliding-stock for railways to 
which we devoted a brief article in a recent 
issue. It will be recollected we stated that a 
scheme for the construction of such a railway 
is on foot in the city of Brooklyn, the object 
being to secure rapid transit on elevated roads 
without the employment of ordinary locomo¬ 
tives and rolling-stock, and thereby to obviate 
the nuisances of smoke, dust, and noise as they 
are met with on our elevated roads in New 
York. 

This estimate of power consumed in friction 
is based upon the following data supplied by 

Car-wheels for rolling-stock to be 2 feet in 
diameter. Axle journals, 4 inches in diameter 
and 6 inches in length. 

Runners for sliding-stock to be of oak, 4 
inches wide and 24 inches long. Ways for 
sliding-stock of smooth steel. 

Weight of sliding-stock to that of rolling- 
stock to be as 2 to 3, owing to absence of 
wheels and trucks in sliding-stock. 

We shall assume the journal friction to be 
that of wrought iron on approved composition 
or anti-friction bearings, this datum not having | 
been supplied. 


Both the journals and the sliding-ways are 
to be lubricated in the usual way with lard or 
oil. 

We shall take the liberty of assuming the 
diameter of the axle journals to be 3J- inches, this 
diameter being more in accordance with ap¬ 
proved practice. It will moreover enable us 
to avail ourselves of tabulated results of experi¬ 
ments on the friction of rolling-stock. 

The coefficient of wrought iron upon oak when 
lubricated is 0.08, and this we shall assume to 
be the coefficient for steel upon oak, as we find 
no tabulated coefficient for this in any work of 
reference immediately at hand ; this coefficient 
cannot be much out of the way. 

A loaded car of the ordinary type will weigh 
on an average 20 tons. The constant force 
required to keep such a car moving on lubri¬ 
cated oak runners sliding on steel ways will 
therefore be 40,000 lbs. x 0.08 = 3200.00 lbs. 

As the conditions are, however, that the 
weight of sliding-stock shall be to the weight 
of rolling-stock as to 2 to 3, we must deduct 
one third from this constant force, which will 
leave 2133.34 lbs. as the net force required to 
keep moving a sliding car of the same carry¬ 
ing capacity. 

Now by experiment it [has been found that 
it requires 120 lbs. tractive force to keep a 
rolling car slowly moving on a level track, and 
the resistance is due partly to the rolling fric¬ 
tion of the tread of the wheels upon the top of 
the rails, and partly to flange friction along the 
side of the head of the rail as well as to journal 
friction. 

It must not, however, be understood that 
these figures Represent a basis by which the re¬ 
sistance of trains moving at high velocity, say 
30 miles per hour, can be estimated. It is 
found that resistance of trains increases in a 
considerably larger ratio than the ratio of in¬ 
crease in the velocity. 

Thus, a rolling car of 20 tons running at 30 
miles per hour will give a resistance of 2250 lbs. 
The resistance due to journal friction will be 
but little increased at this speed ; the increase 
in resistance being due largely to air pressure 
against the head of the train and increase of 
flange friction through side thrust, and to other 
causes imperfectly understood. 

The resistance due to sliding friction on the 
runners would, also probably remain nearly a 
constant for all velocities below 30 miles per 
hour. The increase of resistance due to air 
pressure would be about the same for both sys¬ 
tems. The element of flange friction would 
not enter into the system of sliding-stock. If 
the sliding cars were drawn by traction ropes 
from stationary engines, the resistance due to 
the locomotive, which with trains of three pas¬ 
senger cars is at least one fourth the entire re 
sistance of thetrain, would be removed; and for 
these reasons, and in the absence of actual ex¬ 
periments bearing directly upon the subject, we 
give it as our opinion that the entire train re¬ 
sistance due to sliding-stock would not be more 
than double that required for rolling-stock, if 
indeed it would reach that figure for a train of 

Against the increased power required by in¬ 
crease of train resistance may be offset the 
saving in running expenses of repairs for loco¬ 
motives, which is much greater than for sta¬ 
tionary engines, economy in wages of engin¬ 
eers and stokers, and increase of power from 
a given consumption of fuel, owing to the 
greater effectiveness of stationary boilers and 
engines. After all these deductions are made, 
the difference in cost of running in the two 
systems cannot be so important as might at 
first be supposed. 


Photography in Colors. 

Many people, latterly, have erroneously 
given to different systems of painting on pho- 
tograpy the misplaced title “ photography in 
colors.” This was too much to say of the inge¬ 
nious results, some of which were obtained by 
the transparence of the photographic image, 
some by other means. Nay, attempts were 
even made to make us believe that photograph¬ 
ic proofs tinted by oil or water-colors were 
proofs obtained directly in colors. The only 
process which, up to the present time, has really 
deserved the name of “ photography in colors ” 
is that of M. Ducos du Hauron, but it is only 
still in infancy, its practice being very difficult, 
and the colors obtained not always being of the 
required tone. To arrive at the real colors of 
nature is no easy task, but we doubt not that 
M. Ducos du Hauron will, sooner or later, 
solve this difficult problem. 


M. Germeuil Bonnaud’s process of photo¬ 
graphing in colors—we use this term intention¬ 
ally, because it is the only term strictly appli¬ 
cable—simply consists in causing the photo¬ 
graphic action to operate directly on the color. 
To this end M. Germeuil Bonnaud has careful¬ 
ly sought the means of rendering a neutral 
color sensitive, and at the same time insolu¬ 
ble, so that it might be able to resist the nu¬ 
merous baths necessary to the photographic 
process. When this process is used, all the 
operations remain the same as in the ordinary 
method, with this great advantage, that the im¬ 
pressions made by the silver salts on the 
colored background give precisely the effect of 
the original model, and have not the hardness 
of tone that generally characterizes a “re¬ 
touched ” photograph. The print comes out 
of the bath completely colored. Thanks to the 
chemical agents and the sensitive paper used 
by M. Germeuil Bonnaud, the colors and the 
photograph are henceforward indelibly united. 
But, in addition to the great artistic results, 
the material advantages of this discovery are 
very considerable. Firstly, the true harmony 
of color is restored, whilst prints colored by 
any of the old processes—photo painting, as 
one might call them—are always monotonous, 
and wanting in durability. By oil painting on 
the photograph, the employment of water-col¬ 
ors, or even of transparent media, the cost of 
production was immensely increased. And this 
was not all, because to obtain really artistic 
effects it was necessary to employ artists of 
such a degree of [talent as is rarely found in 
country towns, where one does not find every 
day a Millais, a Dickinson, or a Nadar. Now 
the photographer can do it all himself. So 
much the better for those who are neither paint¬ 
ers nor draughtsmen. It appears that the cost 
of the colored photographs produced by the 
Germeuil Bonnaud process is very little, if any 
thing, more than the ordinary uncolored ones. 
So we get at the price of an ordinary carte-de- 
visite a photograph in unchangeable and un¬ 
fading colors.—M. K. Versnaeyen, in Photo¬ 
graphic News. 


Artificial Ivory.—A patent has been 
taken out by M. B. Harras, of Bohlen, for the 
manufacture of artificial ivory by a process of 
which the following is an outline : The first stage 
consists in preparing three solutions, one of 
100 grammes of size in a litre of water, a second 
of 50 grammes of alum in a litre of water, and 
a third of 50 grammes of well-bleached cellulose 
in 3-) litres of water. The plaster moulds from 
which it is proposed to obtain the desired casts 
are then carefully oiled with a mixture of equal 
parts of goose grease and hog’s lard. A mix¬ 
ture is next made, in an earthenware vessel, of 
75 parts of the size solution, 200 parts of the cel¬ 
lulose pap, 200 parts of water, 250 parts of well- 
sifted gypsum, and 200 parts of the alum solu¬ 
tion. These must be thoroughly incorporated 
by diligently stirring. The mixture is then 
introduced into the moulds, spoonful by spoon¬ 
ful, these being constantly shaken meanwhile, 
so as to get rid of all air-bubbles that may 
form. Next a cloth is placed over the mouth 
of the mould, and all superfluous moisture 
drained out, after which the cast is left to 
shrink thoroughly, and is then drenched with a 
mixture of equal parts of white wax and stea- 
rine. When quite cold, the mould is detached 
bit by bit, either by chipping or brushing, till 
the shining surface of the cast makes its ap¬ 
pearance. 


Compressed Flour. —It is said that a 
French chemist some time since conceived the 
idea of subjecting flour to pressure, for the sake 
of economy of space in packing. In order to 
test its effect on the quality of the article, he 
exposed a quantity of flour to a hydraulic pres¬ 
sure of 300 tons, which reduced the volume to 
a fourth of its original bulk. On examining 
the flour thus pressed, he found its quality in 
no Wise impaired. In order to try what effect 
time would have upon it, he packed both press¬ 
ed and unpressed in tin boxes, and sealed them 
up. At the end of three months he examined 
both sorts and found that the pressed flour had 
kept better than the unpressed. He had a por¬ 
tion of each sort baked into bread, and the 
bread made from the pressed flour showed a 
decided superiority. After the lapse of a year 
he repeated the experiment, and found that the 
unpressed flour had turned bad, whilst the 
pressed flour was fresh and sweet and made 
excellent bread. 
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spokes. The upper sides of the spokes are 
formed by a sweep which is like the section of 
the larger part of the spoke. The vertical and 
horizontal tapers are obtained precisely as in 
sweeping the recess for the spokes in the bed, 
only in this case the sweep is made to work 
from the inner or larger part of the spoke to¬ 
ward the outer and smaller part. The teeth 
are then.formed by first adjusting the guide-bar 
in a vertical position, and placing upon it a 
sweep having the proper form to sweep the 
teeth. These are swept three at a time, as 
shown in Fig. 7, the division-plate being used 
to space them accurately, as heretofore de¬ 
scribed. This is the entire operation necessary 
to make a pattern in plaster of a spur-wheel 
and its bed. However, the improvements in 
pattern-making which we have thus briefly de¬ 
scribed would not be of so great value 
were it not also for certain improvements in 
the art of casting after the patterns are formed, 
but this part of the subject we reserve for fu¬ 
ture discussion. 

The system of making the lighter sorts of 
patterns first in plaster and duplicating them in 
soft metal opens a wide field for the 
ingenuity of a competent foreman, 
but the actual work after the sweeps 
are made requires so little skill, that 
very cheap help will suffice to per¬ 
form it. 

1 Cuba.* 


puts in a piece of paper, and it comes out a 
cigarette. There is such a heavy rotary move¬ 
ment, and every thing is so rounded off, that I 
think if a tenpenny nail should be droppd in it 
would come out a lead-pencil. There are 15 or 
20 of these machines, and they make many thou¬ 
sands of cigarettes every day, but fully as many 
more are made by hand inside and outside of 
the factory. In one of the rooms on the ground 
floor 40 or 50 boys are at work, some rolling 
cigarettes, others counting them rapidly into 
bundles, and still others putting the papers 
around them with great dexterity. These boys 
are bright and cheerful, and seem comfortable 
enough ; but it is not a pleasant idea to con¬ 
template that they are slaves, and have their 
tasks to perform. There are still a large num¬ 
ber of slaves in Cuba, those in Havana being 
owned principally by wealthy old families, who 
send them out by the day, like horses from a 
livery stable. The recollection of the old flag 
goes up several per cent, when it is remt 
bered that, could one of these boys make 
way to the neighboring coast of Florida, he 
would thenceforth be free. The number of 
people outside the factory who make cigarettes 



Cigarette Manufacture 

The Honradez cigarette factory in 
Havana, the largest in the world, 
stands at the corner of two of the 
narrowest and busiest streets in this 
busy city. It is built of stone and 
covered with plaster, like nearly every 
other building in Havana. The 
office, like the rest of the building, 
and, indeed, like most of the city, is 
grand and not grand, magnificent and 
squalid, comfortable and uncomfort¬ 
able. The windows (perhaps win¬ 
dows, but more exactly holes in the 
wall) have no glass in them, but are 
guarded by iron bars. The doors 
are the most imposing parts of this 
office. Any one of them is large 
enough to admit four men abreast. 

None of them are less than 10 feet 
high (for the ceilings of these build¬ 
ings are up in the air, often 15 feet or 
more), and each door is surmounted 
by a semicircle of colored glass of 
the most gorgeous hues—bright yel¬ 
low, and bright red, and bright blue 
—with great effect. The floor of the 
office is also of stone flags, and the 
entire building is nearly fireproof, for 

^Scattered 6 tbTuV' promiscuously JACKSON’S IMPROVEMENTS IN PATTERN-MAKING, 


smoking often enough to settle any doubts on 
the matter. The cigarettes smoked by the 
ladies are made especially for them, a trifle 
smaller than the others, and are sent out of the 
factory all ready for smoking, without any 
additional rolling. 

There is a constant stream (and it might be 
said a rather muddy and dirty stream) of small 
boys pouring into the Honradez factory, car¬ 
rying rolls of cigarettes that have been made 
in their families, and are to be paid for. 
These (the cigarettes, not the boys) are usually 
done up in circular bundles of a thousand or 
more, like wheels, fastened up with a strap, 
»r sometimes with a woollen band. The best 
quality of cigarettes sell at retail in Havana for 
3 cents a package, silver. Upon leaving the 
Honradez factory, the visitor is always pre¬ 
sented with a bundle of cigarettes, on the 
wrapper of which is handsomely printed, in 
Spanish, “ Compliments of Honradez Brothers, 
to Senor Don San Francisco de Fiddlesticks,” 
or whatever the visitor's name is, and the visi¬ 
tor puts the bundle away in his very safest 
pocket, to be kept as a souvenir forever, or till 
the next time he happens to be out of cigars. 

A little piece of information that 
I got this morning stern duty com¬ 
pels me to lay before the smokers of 
New York. It is often said that “ the 
Havana cigars are not originally so 
very much better than American 
cigars, but that they are greatly im¬ 
proved by the ocean voyage, the sea 
air giving them a pleasant flavor.” 
When cigars are put up in Havana for 
exportation they are first put in the 
ordinary boxes, and then in a strong 
and almost air-tight wooden packing- 
case. A tin box is then soldered 
around this packing-case, and the 
package is as air-tight as a box of 
canned fruit. By the time the cigars 
reach New York they have as much 
sea air about them as a clam has of 
mountain dew. The sad truth is, 
there are just as bad cigars in Ha¬ 
vana as anywhere else, and the only 
one I have smoked here that was 
better than the average of good cigars 
in New York I had to pay 15 cents in 


Intellect in Brutes. 


throughout the building are rooms 
where big pieces of wood are cut 
down into staves, shaped and smoothed, and 
put together into barrels and casks. In 
other rooms strong packing-boxes are made 
for exporting the cigarettes. After a brief 
tour through the place the first impression 
is that it is a vast barrel factory and print¬ 
ing-office, and that a lot of cigarettes are made 
incidentally to fill up the barrels. One of the 
largest rooms on the second story, with a brick 
floor, like all the other upper rooms, is the 
printing-office. This is as well fitted and pro¬ 
vided with types and machinery as the average 
New York printing-office, if there is such 
thing as an average printing-office. The nar 
that figures most prominently in the press¬ 
room is R. Hoe & Co. The type is from 
Bruce’s foundry. Nearly every thing 
American, except the engine that drives the 
machinery, and that came from Paris. They 
can turn out fine cigarettes, thes 
ored smokers, that sell well, and induce many 
imitators ; but they have to call upon New 
York when they want to print their labels, and 
the paper for the labels is imported from the 
United States. Even the machines in which 
the cigarettes are rolled are from America, and 
nearly all the tools in use. But because this 
is a nest of American exportations it must not 
be supposed that such is generally the case 
throughout the city. There are very few Amer- 

The cigarette machines are simple enough. 
There is a reservoir filled with tobacco, like 
the fountain of a printing-press ; the operator 


* Condensed from Con 
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ETC. Fig 1 

enormous. Every one of the big houses has I 
its porter at the door, and each porter has a ' 
brood of children about his heels. It is the 
perquisite of these porters to be allowed to util¬ 
ize their unemployed time in making cigar- 
tes, and as their time is pretty much all other- 
ise unemployed they make a great many ci¬ 
garettes. Their children are taught the business 
is they are knee-high, and the male 
of the porter’s family sit in the big 
doors, aiound a little stand, and make cigarettes 
unceasingly. The cigarette business, in the 
porter’s mind, is of much greater importance 
than any business connected with his employer, 
and the visitor has to wait till the little cigar on 
the stocks has been launched. A small circle 
of tin is worn on the forefinger of the right 
hand, sharpened to a point like a huge pen, 
and with this the ends are neatly tucked in 
after the rolling is done. A light yellow paper 
is in great demand by smokers, and the yellow 
cigarettes are seen everywhere. It is thought 
that this paper is less hurtful to the lungs than 
the white. Gentlemen have constantly a roll of 
the cigarettes in their pockets, and the laborers 
are hardly ever seen without one in their 
mouth, and another, rolled ready for use, be¬ 
hind one of their ears. Ask one of the natives 
about the ladies’ smoking, and he will tell you 
that cigarettes are used only by the lower classes 
of women ; but this is a little Spanish prevari¬ 
cation. A native woman who does not smoke, 
whether she be of high or low degree, is a rare 
exception. The better classes of women do 
not often smoke in public places, while the 
lower classes do ; but the former may be seen 


A larch number of letters have 
I been recently published in Nature 
1 giving anecdotes of animals, which 
to their writers give indication of the 
power of abstract reasoning in the 
brute creation. This power has been 
denied by many able naturalists and 
keen observers. We shall say noth- 
1 ing pro or con on the subject, but 
simply select some of the most re¬ 
markable examples of the manifes- 
of real or apparent intellect in brutes 
from the letters referred to : 

Mr. Wm. Hogg tells of an incidenthe witness¬ 
ed when calling on a friend. While they were sit¬ 
ting in the study, the French window of which 
communicates with a garden at the back of the 
house, and had a crank latch by which it could be 
opened on either side, a cat presented herself 
outside the window, pleading for admission. 
She continued to plead for some time, and find¬ 
ing no help from within she resolved to trust to 
her own powers. Eying the latch, which was 
four feet above her, she made a spring, caught 
hold of the crank with her fore feet, and put¬ 
ting her hind feet against the other half of 
'ndow as a fulcrum she pressed open 


the window. This 


she would do s 

His friend informed 
at had never been taught 


Mr. Hogg that the c 

Mr. J. J. Cole, of Mayland, Sutton, Surrey, 
writes : It has been my custom to have—not 
a letter-box in a door in the usual way, but the 
plate and flap in the bottom of a window-sash 
near. I had a cat which often saw a servant go 
to the window on hearing the flap moved by 
the postman, and which when shut out, used 
to jump on to the window-sill and rattle the 
flap, and when the servant was seen through the 
glass, jump down to be let in at the door. I 
knew a horse which during week-days went 
round and round to the left, grinding in the 
cellar of a snuff-maker in London. On Sun¬ 
days his owner turned him out in a field at his 
place in the country, where the horse went 
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round and round all day long, unwinding him¬ 
self the other way. Why ? 


human actions, but the result of original rea¬ 
soning. 

Mr. A. Petrie writes : In my own family 
we had a tabby cat, who, when turned out, 
would let herself in at another door by climb¬ 
ing up some list nailed around it, then pushing 
up the click-latch, pushing the door, with her¬ 
self hanging on it, away from the post, so as to 
prevent the latch falling back into its place, 
and then dropping down and walking back to 
the fire. 


Compasses with Nickel Needles. —Ac¬ 
cording to the Comptes Rendus, Mr. Jos. 
Whaton has sent to the Academie des Sciences 
a marine compass with a nickel needle. Four 
such compasses (constructed on a plan recom¬ 
mended by Sir W. Thomson) have been placed 
on Russian cruisers, and a fifth is to be placed 
on a French ship for comparison with steel 


Mouchot’s Solar Engine. 

This was exhibited at the Paris Exposition. 
It is an attempt to utilize solar heat directly in 
the production of motive-power. A few years 
since the celebrated engineer, Captain John 
Ericsson, made a very elaborate series of ex¬ 
periments in this direction, which finally, we 
believe, diverged into a purely scientific inves¬ 
tigation relating to solar heat. The results of 
these investigations were wholly or partially 
embodied in numerous valuable contributions 
to Nature, and some other standard scientific 
publications. How far Captain Ericsson push¬ 
ed his experiments in a purely practical direc¬ 
tion we believe has not been made public, but 
we understood at the time that he actually con¬ 
structed and put in operation a solar engine at 
his residence in this city. The character of 
the devices used by Captain Ericsson to con¬ 
centrate the solar rays upon the boiler was, so 
far as we are aware, never fully divulged ; but 
besides parabolic reflectors we are certain he 


Mr. B. G. Jenkins describes a scene he wit¬ 
nessed between the large insect known as 
“ daddy long-legs ” and a small spider. The 
former got caught by one of its hind legs by a 
pendant thread of cobweb about eight inches 
long, at the other end of which was the small 
spider. The spider cautiously descended on 
the thread, doubling it as he came, and secured 
the insect’s leg more firmly. He then ascend¬ 
ed about three inches, and drew the insect up 
about half an inch ; but a violent resistance on 
the part of the latter induced him to give up the 
attempt. He, however, went up the thread, 
strengthening it as he went, and coming down 
again to the same place, evidently attempted 
once more to raise his prey, but without suc¬ 
cess, for the insect resisted so stoutly that it 
appeared to me to stretch the thread. The 
spider, Mr. Jenkins writes, saw clearly that 
the insect was too strong for him, that he would 



never be able to draw him up to the centre 
•of his web, and that if he did not take very 
summary measures he would lose him alto¬ 
gether ; so, on the principle that half a loaf is 
better than no bread, he set to work to secure 
a portion of it. The hind leg of the insect, to 
which he had his web fastened, was composed 
of four jointed portions. Round three of these 
he busied himself weaving a web. Mr. Jen¬ 
kins noticed particularly that he did not go up 
to the last jointed portion—that attached to the 
body. Having well secured these three he 
moved up to the joint, and for a few moments 
appeared perfectly still. Suddenly the insect 
darted away, leaving three quarters of its leg 
behind. What other explanation is there than 
that the spider disconnected it at the joint? 
Quietly ascending the thread, which he carried 
with him, and of course the leg as well, he pro¬ 
perly placed the latter, settled down at the 
union of the two uppermost portions, gorged 
himself with juices from above and below, and 
then retired for the night. 


Dr. G. Frost sends the following good story : 
Our servants have been accustomed during 
the late frost to throw the crumbs remaining 
from the breakfast table to the birds, and I 
have several times noticed that our cat used to 
wait there in ambush in the expectation of ob¬ 
taining a hearty meal from one or two of the 
assembled birds. Now, so far, this circum¬ 
stance in itself is not an “ example of abstract 
reasoning.” But to continue : "For the last 
few days this practice of feeding the birds has 
been left off. The cat, however, with an al¬ 
most incredible amount of forethought, was 
observed by myself, together with two other 
members of the household, to scatter crumbs 
on the grass, with the obvious intention of en¬ 
ticing the birds. 


Mr. A. Petrie writes : I knew a Skye ter¬ 
rier, who, being told to carry a fishing-rod, care¬ 
fully experimented along its length, to find its 
centre of gravity, then carried it on till his 
master came to a narrow path through a wood. 
Here Skye considered, dropped the rod, took 
it by the end, and dragged it under him length¬ 
wise, till the open road was gained, when 
he took the rod by the centre of gravity again, 
and went on. This could not be a copy of 


MOUCHOT’S SOLAR STEAM GENERA¬ 
TOR. 

The Growth of the Western Union Tel¬ 
egraph Monopoly is strongly deprecated in 
the Operator over the signature of Sumac. We 
quote the closing paragraph of his rather caus¬ 
tic article : 

With 206,202 miles" of line already under its 
control, and a net annual profit of $3,551,542.- 
70 accruing to its stockholders, some sort of an 
idea—a very indefinite one, for the human mind 
cannot grasp millions—may be formed of the 
stupendous proportions to which that gigantic 
corporation has already grown. How fare the 
operators who make all this possible, and what 
rights have they ?—what benefits do they reap 
from this unexampled prosperity, and what 
public recognition is made by the company of 
their part in this rise ?—are questions of some 
weight, or ought to be, to the operators. What 
W. U. operator dares to lift his shackled hand 
in his own defence, or even in pleading for . 
manly fairness ? What one but knows that the 
collar is on his neck, and the iron in his soul ; 
that he is a thrall, property, part and parcel of 
the wealth of the W. U. Co. ? What one but 
knows that his bread and butter are wrapped 
up in the napkin of his silence ? No espionage 
is so lynx-eyed as that which looks along a ! 
wire ; no punishment so swift as that which 
speeds upon the lightning’s wing; no stroke 
so sure and deadly as the levin-bolt’s descent. 1 


also employed or experimented with a conical 
reflector similar to that used by Mouchot. At 
any rate, we know he considered well the ad¬ 
vantages and disadvantages of this device, and 
if he did not use it, he set it aside for some¬ 
thing he considered more efficient. 

M. Mouchot uses the conical reflector, al¬ 
though he cannot be properly said to be its in¬ 
ventor. It is the property of such a reflector 
to reflect the rays of a beam of parallel rays 
projected upon it parallel with its central axis, 
toward the central axis of the reflector and at 
right angles to it. This action of the mirror 
produces intense heat at and in the region of 
the central axis. 

Mouchot places a cylindrical boiler E in 
such manner that its central axis lies in the cen¬ 
tral axis of such a reflector Z. The surface of 
the boiler is blackened, and it is inclosed in a 
glass jacket. Luminous heat passes through 
glass readily, while obscure heat is obstructed 
in its passage by glass. The luminous heat of 
the sun passing through the glass and into the 
blackened surface of the boiler is there con¬ 
verted into obscure heat, and is consequently 
kept in by the glass jacket. 

The whole is attached to machinery for 
bringing the central axis of the mirror into 
parallelism with the direction of the sun’s 
rays, which mechanism rests upon masonry A. 
We shall not extend this article by a descrip¬ 
tion of this mechanism, which comprises noth¬ 
ing novel. 

The reflector and boiler might be worked by 
mechanism analogous to that used with large 
telescopes to automatically move their com¬ 
mon axis and maintain the necessary parallel- 

A little study of this mechanism, together 
with a consideration of the laws which govern 
the conversion of water contained in vessels 
into steam, will disclose an important defect. 
When water is heated in a vessel is it impor¬ 
tant that the heat be principally applied to the 
lower part of the vessel. Water being practi¬ 
cally a non-conductor of heat, and it being 
practically possible to 'heat it only by convec¬ 
tion or the circulation of heated particles from 
the lower part of the mass to the upper 
part, it has been long a recognized princi¬ 
ple that the intensest heat must be applied 
at the bottom. If this be reversed, and the 
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most intense heat be applied at the top, circu¬ 
lation is at once impeded, and in proportion as 
the circulation is impeded the heating of the 
mass is retarded. 

Now, the heat concentrated upon any point of 
the central axis by a conical reflector is pro¬ 
portional to the diameter of the reflector drawn 
at right angles with the axis through that point. 
It is evident, therefore, that in Mouchot’s ar¬ 
rangement the intensest heat must be applied 
to the upper part of the boiler. Were the 
earth the source of heat instead of the sun, 
and were the position of the conical mirror re¬ 
versed, the conditions for effective application 
of heat to the water in the boiler would be es¬ 
tablished. As it is, the circulation must be 
very imperfect. 

We do not positively know, but we suspect 
that Captain Ericsson saw in this difficulty one 
reason for employing parabolic mirrors ; and it 
seems not to be difficult to construct a mirror 
with such curvature that the heat, instead of 
being reflected at right angles towards the en¬ 
tire central axis of the boiler, might be con¬ 
verged to the lower part. 

This and other reasons that might be named 
prevented the attainment of very brilliant re¬ 
sults by the Mouchot solar boiler. The steam 
generated was employed for pumping, through 
the agency of a reciprocating engine. It 
proved impossible to keep up steam to the 
required pressure, except intermittently for 
short periods of time under favorable circum¬ 
stances. 

The principle has been applied to cooking 
.apparatus with more satisfactory results, a 
glass cylinder taking the place of the boiler, 
and serving as a receptacle for the articles to 
be cooked, etc. It is asserted that with a cone 
reflector sixteen inches in diameter and ten 
inches high the cooking of beef and poultry 
has been successfully and quite rapidly accom¬ 
plished in France, and still more rapidly in 
Algeria. 

Bananas as a Material for the Manu¬ 
facture of Alcohol are proposed. It 
that their great cheapness in countries 
where they are grown and their rich¬ 
ness in sugar eminently fits them for 
this purpose, and that a profitable in¬ 
vestment of capital would be found in 
the establishment of alcohol distille¬ 
ries in Venezuela and other lands 
where this fruit is grown in abun¬ 
dance. Experiments in the manufac¬ 
ture of sugar from the fruit have proved 
unsuccessful. The pulp of the banana 
contains, according to analyses of MM. 

Marcano and Muntz, 8.5 per cent of 
cane sugar, and 6.4 per cent of grape 
sugar. 

A Process for chemically 
blackening Zinc has been devised by 
M. Fuscher, an outline of which is pub¬ 
lished in the last number of the Trans¬ 
actions of the Frankfort “ Physisches 
Verein.” The inventor first scours 
the zinc to be operated on with fine 
sand and very dilute hydrochloric acid, 
and then plunges it into a solution of 
equal parts of chlorate of potash and 
sulphate of copper in 36 parts of water. 

When withdrawn, after a short interval, 
it is found to have taken up a fine coat¬ 
ing of velvety black, which, however, 
at this stage very readily comes off. 

To insure its permanency, the zinc thus 
coated is quickly washed with water, 
allowed to dry, and then plunged into a 
weak solution of asphalt in benzole. The excess 
of this fluid is allowed to drain off, and the color 
can then be fixed by rubbing the sheet with a 
cotton plug. Zinc thus blacked is found to be 
particularly suitable for covering in roofing. 

A very large Vessel was lately launched 
by the Messrs. Elder, of Govan, Scotland. She 
is a screw steamer, 445 feet in length by 46 feet 
in breadth, tonnage 5500, with engines of 6000 
horse-power. She is called the Arizona, and 
was built for the Guion line of Atlantic steamers. 

There seems every likelihood that an at¬ 
tempt will be made to train African elephants 
as bearers of burdens, and an association has 
been formed for the opening up of African trade 
by this means. This is a much more sensible 
plan than the construction of a railway, which 
has been so prematurely proposed in some quar¬ 
ters. With the aid at first of Indian trainers we 
see no reason why the African elephant should 
not be made as useful as his Indian brother. 


Edison’s Motograph Receiver. 

This is doubtless one of the most original of 
Mr. Edison’s inventions. In it, as in the pho¬ 
nograph, his remarkable genius has seized 
upon a hitherto unknown principle which he 
has demonstrated as a fact, although it yet 
awaits an adequate explanation. 



FIG. I 

Fig. 1 is a front view of the instrument; Fig. 
2 a back view. It should be premised that the 
instrument in England has been hurriedly and 
roughly made, we believe, in order [that Pro¬ 
fessor Tyndall might have a model to illustrate 
the portion of his course of lectures on 
“ Sound,” now being 'delivered at the Royal 
Institution. Mr. Edison, in a letter to Colonel 



Gouraud, says : ‘ ‘ Please understand, and have 
others understand, that these instruments were 
made in five days, and are only experimental. ” 
Unfortunately, the transmitter in these experi- 
mental instruments is 

■ placed directly in front 

of the receiving dia- 
phragm, whereas it will 
ultimately be placed 
elsewhere, A being the 
xansmitting telephone, 



C the : 


vxng 


phragm. On the top of 
the iron box containing 
the apparatus is placed a 
call bell, so that any 
who wishes to trans¬ 
in indicate his wish. 

; shows fully the parts of the instru- 
F F is an iron casting, into which 
e end of the spring S is fixed. This spring 
i regulated by the binding screw B. The 


message 


brass axis C is connected with the wheel W, 
which is driven by W 1 , the latter being actuated 
by the recipient of the message by the handle 
H, or preferably by an automatic apparatus. 
Upon C is placed a chemically-prepared chalk 
cylinder K. As the axis C rotates, so does 
this cylinder. Connected with the centre of 
the mica diaphragm at D is a metal rod R, one 
end of which rests on the rotating cylinder, the 
requisite pressure being obtained by adjusting 
the spring S. The contact between the cylinder 
and the rod gives rise to friction, and as the 
cylinder is rotated in a direction away from the 
diaphragm, the diaphragm is pulled because of 
this friction. So far the operation is purely 
mechanical, and, were the axis moved by clock¬ 
work, a point would almost immediately be 
reached when the resistance of the diaphragm 
and the friction would be equal, and so long 
after this as the motion of the cylinder is 
uniform no alteration in the position of the 
diaphragm will take place. When, however, 
an electrical current passes through the circuit, 
of which the cylinder and metal rod form part, 
.an electro-chemical action takes place, the 
l'coefficient of friction is lessened and the dia¬ 
phragm moves towards its normal position. 
As soon, however, as the current ceases, the full 
effect of friction is felt upon the diaphragm. If 
the strength of the current vary, it is said that 
the friction varies proportionally, and as the 
sound waves impinge upon the transmitting 
membrane with a constantly varying force, the 
current transmitted constantly varies ; hence 
the friction varies, and lastly the motion of the 
diaphragm of the receiver. It will probably be 
found that this is not an exact description of 
the action of the instrument, but that there is- 
an absolute cessation of current, and that the 
action of the diaphragm is due to this cessation 
of current, and not to variation of the current! 
Be this as it may, the current is governed by 
the sound waves, and hence the motion of 
the receiving diaphragm is so governed also, 
and thus the sound waves are reproduced by the 
receiving instrument. 

Referring again to Fig. 2, M is an axle car¬ 
rying the roller R, which dips into a 
vessel containing some water. The 
roller R is raised by means of a lever, 
and brought into contact with the chalk 
cylinder, which is thus kept well 
moistened. 

The Engineer, from which we have- 
reproduced our engravings and con¬ 
densed the description of the instru¬ 
ment, is of the opinion that an im¬ 
provement upon the moistening roller 
would be the introduction of a capil¬ 
lary arrangement so adjusted that the 
requisite moisture would be supplied. 

Fig. 3 shows the receiving diaphragm 
with its adjusting screw and spring. 
Fig. 4 shows the mechanism of the- 
roller M. 

Engineering, another English con¬ 
temporary, speaks in glowing terms of 
this invention and its superiority to- 
Bell’s telephone, the manufacturers of 
which have invited competition by the 
burdensome and extravagant royalties 
exacted of users of their instruments. 
The defect of Bell’s instrument has. 
been the feebleness of the sound 
transmitted. So far from being saddled 
with this defect is Mr. Edison’s moto¬ 
graph, that the journal quoted says it 
may be properly called the shouting 
telephone. It also adds that as Edison 
has unquestionably produced the best 
transmitter of sound, he now has 
achieved the honor of producing the best re- 


Good for the Nursery. 

The senior editor of the Scientific News, 
having for the first time in his life risen to the 
dignity of grandfather, the fact became known 
to Mrs. Amelia A. Heaton, of Binghamton, 
N. Y., who, actuated by a benevolent intention 
to do something to mitigate the usual discom¬ 
forts peculiar to the nursery, has sent to us a 
set of her patent nursery clothes-bars, illustrated 
in No. 1 of this volume. The apparatus is in ac¬ 
tive operation, and it is a very pretty sight in¬ 
deed to see the small clothes of the baby spread 
around over this most ingenious and convenient 
piece of mechanism. Every mother ought to- 
have on hand one or more of Mrs. Heaton’s, 
nursery clothes-bars. 
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A New Method of Determining the Fus¬ 
ing Points of Fatty Bodies has been devised I 
by M. A. Terreil, which, in certain respects, 
possesses considerable advantages over the gen¬ 
eral method. Instead of putting the substance 
into a tube connected with the reservoir he 
places it directly upon the latter, first partially 
melting some of it, and then by means of a 1 
slender rod, slightly warmed, depositing one j 
single drop on the desired point. The bulb of 
the thermometer is then exposed to the heat of 
a gas jet at such a distance from it that the 
temperature rises only very slowly. At the 
moment of melting the temperature is read off, 
and the bulb then allowed to cool down slowly 
till the point of solidification is reached, when 
the state of the mercury is again noted. The 
process of alternately warming and cooling is 
repeated several times, so as to verify the in- | 
dications first obtained. M. Terreil claims for 
his modification the advantages of being sim- , 
pie and rapid of execution, and also of permit- I 
ting observations on substances whose melting | 
point is above 100" C., besides which the ex- i 
treme smallness of the quantity under treat¬ 
ment prevents the productionof the phenomena 
of surfusion. 


Screw Threads. 

BY JOSHUA ROSE, M.E. 

The forms of screw thread in use for iron¬ 
work are shown in Figs. 1, 2, 3, 4, and 5. 
Fig. 1 represents the United States standard 
or Franklin Institute thread. It was designed 
by Mr. William Sellers, of Philadelphia, to 
overcome the difficulties attending the origina¬ 
tion of threads having a round top and bot- 


Its form is shown in Fig. 1. The sides of 
the thread are at an angle of 60°. The depth 
of the thread (supposing the sides to project 



until they meet) is divided off into eight equal 
parts ; one of these parts at the top and one at I 
the bottom of the thread are taken off to give 
the thread a flat top and bottom. 



the thread aie at an angle of 55°. The depth 
of the thread (supposing the sides to project 
until they meet) is divided off into six equal 
parts. With a radius of one of these parts a 
circle is described cutting off one of the parts 
at the top and at the bottom of the thread (as 
shown by the small dotted circles in the cut), 
and giving the thread a round top and bottom. 

The proportions of the sharp V-thread are as 
shown in Fig. 3, the sides of the thread form¬ 



ing an angle of 60°, and projecting until they 
meet, giving the thread a sharp top and bot- 

In considering the relative merits of these 
forms of thread it is necessary to remark that 
the dies used to cut threads in bolt-cutting nut¬ 
tapping machines, etc., are threaded in nearly 
all cases* by taps or hobs which are originated 
in the lathe ; hence the accuracy of the threads 
depends upon the accuracy of the lathe screw 
cutting. 

The single advantage possessed by the sharp 
V-thread is that the tool for cutting it in the 
lathe can be more easily made and sharpened 
than can that for either of the others. But, on 


* The Morse Twist Drill and Machine Co. cut their 
threads in specially designed milling machines. 


the other hand, it weakens the bolt by reason 
of the sharp nick formed by the bottom of the 
thread. Furthermore, the top of the thread is 
apt to become a feather edge, which rises slightly 
above the diameter of the work ; hence, to 
measure correctly the diameter of the thread, it 
becomes necessary to remove this edge (which 
is done with a dead smooth file, the lathe run¬ 
ning at a quick speed). 

Now suppose the diameter of the blank work 
to be made correct to gauge, cutting the thread 
upon it is apt to raise the fine edge at the top 
of the thread above the standard diameter, and 
in removing the raised edge the gauge must 
again be employed, or too much metal may be 
removed and the tops of the thread reduced be¬ 
low the proper diameter. 

To avoid this extra labor and source of error 
it is a common workshop practice to measure 
sharp V-threads at the bottom or root of the 
thread, using for the purpose a pair of very thin 
pointed calipers. In this case it is necessary to 
have a threaded gauge of the same diameter 
and having the same pitch of thread as the 
work, whereas with a flat top and bottom, or 
with a round top and bottom thread, the diam¬ 
eter of the blank work serves as a standard of 
size. In Fig. 4, for example, is shown a flat 



top and bottom thread, the blank being turned 
to standard size, and the thread being cut by 
the tool until the gauge A fits the thread and 
I at' the same time meets the tops of the thread, 
as shown. By the employment of this gauge 
the thread may be cut to its proper depth irre- 
' spective of the diameter of the work. When 
the diameter of a thread is measured at the bot- 
I tom or root of the thread the latter becomes the 
standard of size. This possesses several seri- 
I ous disadvantages. First, the calipers ap¬ 
plied to the bottom of the thread do not stand 
at a right angle to the axis of the bolt on which 
the thread is cut, but at an angle equal to the 
I pitch of the thread, as shown in Fig. 5. 



Now the same pitch of thread is neces¬ 
sarily used in mechanical manipulation upon 
work (except in the case of bolts and nuts) of 
widely varying diameters, and as the angle of 
the calipers upon the same pitch of thread 
would vary (decreasing as the diameter of the 
thread increases), the diameter measured at 
the bottom of the thread would bear a con¬ 
stantly varying proportion to the diameter 
measured across the tops of the thread. Thus 
in Fig. 5 A A is the axial line of two threaded 
pieces. B, C, D, D, represents a gauge applied 
to B, its width covering the tops of two threads 
and measuring the diameter at a right angle to 
A A, as denoted by the dotted line E. The dot¬ 
ted line F represents the measurement at the 
bottom of the thread standing at an angle to 
A A equal to half the pitch. The dotted line 
G is the measurement of C at the bottom of the 


1 Now suppose the diameter of B to be 1) inches 
I at the top of the thread, and i^ inches at the bot¬ 
tom, while C is i-| inches on the top and § at the 
bottom of the thread, the pitches of the two 
threads being J inch ; then the angle of F to A A 
will be % inch (half the pitch) in i|. The angle 
I of G to A A will be i inch (half the pitch) in § 

I (the diameter at the bottom or root of the 
thread). 

I It is obvious, then, that it is impracticable to 
gauge threads from their diameters at the bot- 

The objections to the round top and bottom 
I thread are that it requires to he cut by a tool 
having more than one tooth, being usually 
cut by a chaser or tool having six or seven 
teeth in the case of fine threads, and at least 
two or three threads if the pitch is coarse. To 
obtain these chasers a standard master tap or 
hob is necessary wherewith to cut the thread 
upon the chaser, the operation being a slow 
one. The broad cutting edge of a chaser 
causes it to spring or deflect and to follow the 
texture of the metal, dipping into the softer and 
springing away from the harder parts or places 
in the metal. 

Again, suppose the hob to be cut true in the 
lathe, and its thread to be of correct pitch. 
The hardening process will alter the pitch, caus¬ 
ing it in a majority of cases to become finer, 

I and in exceptional cases to get coarser. Then 
when the chaser (after being cut by the heb) is 
hardened, a second alteration of pitch usually 
takes place, inducing an error which on this 
form of thread we have at present no means of 
eliminating. 

The United States standard thread is entirely 
free from this objection, inasmuch as it can be 
originated with a common single toothed turn¬ 
ing . tool, ground, after being hardened, to the 
proper angle, and with the necessary flat place 
at the point. Hence the error incident to 
hardening the screw-cutting tool is here en¬ 
tirely eliminated. 

A double thread consists of two threads, one 
intermediate to the other, as shown in Fig. 6. 



It may be produced by cutting a groove (rep 
resented by A in the figure), and then cutting a 
second groove, as shown by B in the figure (the 
latter being carried as far as C only for plain¬ 
ness of illustration). Or it may be cut by a 
chaser moving along the work a distance per 
revolution of the latter equal to twice the pitch 
of the chaser teeth ; hence the chaser would 
move along the work twice the distance per 
revolution that is due to the pitch of a single 
thread, or that is due to the pitch of the double 
thread measured from one thread to its neigh¬ 
bor. Double threads are employed to obtain 
quick motion with a fine or shallow thread in 
cases when a coarse single thread of a suffi¬ 
ciently coarse pitch would unduly weaken the 
parts containing the thread. 

In like manner treble and quadruple threads 
are sometimes made. 

The term “ diameter” of a thread implies the 
diameter of the tops of the thread measured at 
a right angle to the axes of the work. 

The depth of a thread means the vertical 
height (or vertical depth) of the thread measured 
from the top to the bot¬ 
tom of the thread. The 
pitch of a thread is the 
distance the thread ad¬ 
vances along the work 
during one rotation of 
the latter. 

A “ drunken” thread 

path around the work 
is waved and not a con¬ 
tinuous and uniform 
spiral, as shown in 
, , Fig. 7. 

I A ‘ true” thread is one which does advance 
in a continuous and uniform spiral. 
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LABOR AND WAGES. 

The difficulties of the situation are, how¬ 
ever, enormously increased by the fact of the 
comparatively recent enfranchisement of so 
large a portion of the human race. They have 
achieved liberty, but they have not inherited 
property, which is the fruit of liberty. The 
principles upon which they are to receive their 
share of the results of human effort have not 
only not been defined, but they have only be¬ 
gun to receive attention. Until the modern 
development of industry the compensation of 
labor had but little reference to what the labor 
might produce. The slave, the serf, the bonds¬ 
man, was fed and clothed, and when freed he 
inherited the custom of being fed and clothed. 
Hence what may be termed the custom of 
wages was based upon what the laborer re¬ 
quired to keep him in a condition for efficient 
labor. Any thing beyond this limit he could 
get only from the conscience of his employer, 
or by the force of his own will. The power of 
isolated men to resist and overcome the force 
of custom is very slight. No radical, or even 
appreciable, change can be effected, except by 
a union among those who believe themselves 
aggrieved. In other words, the principle of 
association must be invoked in order to pro¬ 
duce any marked departure from prevailing 
practice. 

THE CONFLICT. 

Given, then, a slate of things in which the 
wealth was in the hands of one class, who 
necessarily became the employers of labor in¬ 
stead of being its owners ; and the muscular 
power in the possession of another class, pos¬ 
sessing nothing besides muscle, and who, out 
of the common results of the employment of 
capital and labor, obtained only a bare sub¬ 
sistence, notwithstanding it was apparent that 
there was a steady increase in the amount of 
wealth, which, instead of being equitably distri¬ 
buted, was all appropriated by the employing 
class—it was inevitable, as it was just, that a 
struggle should arise to enforce a different ratio 
of distribution. What is known as the conflict 
between capital and labor has thus a natural 
origin, and so far from being a subject of 
regret, it is to be welcomed as evidence of a 
healthy and growing vital force in the organ¬ 
ization of society. It is an effort to correct an 
abuse ; for, however ready we may be to ad¬ 
mit that there must be inequality in the distri¬ 
bution of property proportioned to the contri¬ 
bution of each individual to its accumulation, 
no one has ever pretended that the entire sur¬ 
plus should go to one class, at the expense and 
to the deprivation of another class. I know 
that natural laws are relied upon by the econo¬ 
mists to effect this distribution, and I am not 
prepared to say that these natural laws might 
not assert themselves by some other methods 
from those which we find adopted by the con¬ 
tending forces of society. My purpose is 
rather to show the way in which the problem 
is being solved, and to insist upon it that this 
particular way is Jnot to be resisted and ob¬ 
jected to because the abstract thinkers of the 
world would prefer some other method. 

STRIKES AND LOCKOUTS. 

What is the method of solution which we 
find in process of execution ? The working 
classes think they do not receive their fair 
share of the proceeds of productive industry. 
As individuals they ask for more. The de¬ 
mand is refused. They combine ; they call 
themselves a ' ‘ trades-union. ” Asa union they 
ask for more. The demand is again refused. 
They decline to continue to labor ; in other 
words, they strike. Capital ceases to earn 
profit, and labor ceases to earn wages. Capital 
can feed upon itself for a time. Labor cannot. 
The strike fails, and labor has made no pro¬ 
gress in obtaining what it believes to be its just 
rights. Labor takes a lesson from capital. It 
saves money from its scanty earnings as a re¬ 
serve fund to sustain itself while in a condition 
of strike. Then, when sufficiently strong, it 
repeats the experiment. Sometimes it is suc¬ 
cessful, and sometimes it is not. The reserve 
is generally exhausted before success is 
achieved, and labor falls back, sullen, defeated, 
but resolute. The lesson of association is not 


lost. The unions in different trades combine 
and make common cause with each other, and 
when one union goes into a strike the others 
assist. Thus they become a great power, and 
capital at length comprehends that profit can 
no longer be realized except by the consent of 
labor, and labor comprehends that while it can 
deprive capital of profit it can only do so through 
an amount of personal suffering which tries 
the human heart to its utmost capacity, because 
it addresses itself to that love which is the 
foundation of the human family, and is a co¬ 
ordinating element in the constitution of so¬ 
ciety. Up to this point the progress has only 
been attended with evil, just as the progress of 
mankind towards free government and towards 
the enfranchisement of men was by a pathway 
strewn with the wrecks of human hopes and 
marked by sacrifices and calamities which no 
pen can describe.* But one good result has 
been achieved. Labor is thoroughly organized 
and marshalled on the one side, while capital 
is combined on the other, each powerful to de¬ 
stroy the other if they engage in conflict, but 
equally powerful to assist each other if they work 
together in harmony. The contending forces 
are thus in a condition to treat. The great re¬ 
sult achieved is that capital is ready to discuss. 
It is not to be disguised that until labor pre¬ 
sented itself in such an attitude as to compel a 
hearing capital was not willing to listen, but 
now it does listen. The results already at¬ 
tained are full of encouragement; the way to a 
condition of permanent peace appears to have 
been opened. 

CONCILIATION AND ARBITRATION. 

The first step was taken about fifteen years 
ago, when the principle of conciliation was suc¬ 
cessfully adopted at Nottingham. Conciliation 
necessarily led to arbitration, and as the direct 
result of conciliation and arbitration the neces¬ 
sity for strikes has been very largely dimin¬ 
ished, so that it may now be affirmed that while 
strikes still take place, they are the exception 
and not the rule. Let it not be supposed, 
however, that conciliation and arbitration are 
other than transitional means for bringing 
about the ultimate relations of peace and har¬ 
mony which must exist between capital and 
labor before the vast evils which accompany 
modern industry can be eliminated or materi¬ 
ally circumscribed. 

Before attempting to point out the road 
which the law of Christian progress seems to 
be taking in this direction, I desire to reinforce 
what I have already said in regard to the power 
of trades-unions, singly and in combination, 
by a few figures. The strongest of the trades- 
unions in England is the Amalgamated Society 
of Engineers. They were organized in 1851. 
They have passed through many strikes. 
Sometimes they have failed and sometimes they 
have succeeded. They began with an accumu¬ 
lated fund of £ 1700. The growth of this fund 
has varied, as a matter of course, with the de¬ 
mands which have been made upon it to sustain 
the members of the union during a strike ; but 
the practical result is that in 1876 the fund in 
hand amounted to over£275,000, and the num¬ 
ber of members, which began with 11,617, had 
risen to 44,578. The Society of Boiler Makers 
and Shipbuilders in ten years have accumulated 
a fund of ,£45,000. The Society of Carpenters 
and Joiners in sixteen years have accumulated 
a fund of £74,000. At the General Trades- 
Union Congress, held at Leicester in 1877, 

112 of these unions were represented, with a 
membership of 691,089 persons. 

These figures make it apparent that a new 
power has entered into the industrial world 
which must be recognized. It is also apparent 
that this power cannot be destroyed by force 
or violence unless society be destroyed with it. 
It must be heard. Its just demands must be 
heeded. This is the voice of reason as well as 


Magnets for Removing Fragments of 
Wire from Grain which in harvesting has 
been bound by the self-binding harvesters now 
in use in the wheat-growing regions of the 
West, have proved so successful that the oppo¬ 
sition to the use of wire-binding machines on 
the part of millers is likely to cease. The ap¬ 
plication is extremely simple and ought to have 
suggested itself to any person familiar with the 
use of magnets for removing iron filings from 
brass scrap. A series of horseshoe magnets 
are arranged in a spout through which the 
wheat passes. The magnets attract and retain 
all the fragments of iron that may be in the 
grain. 


Simple Scientific Experiments. 

Vortex Rings. —The reader may readily 
make such rings and trace their characteristic 
motion by means of smoke. Take a small tin 
can or box, punch a round hole in the bottom. 
Tie over the other end, from which the cover 
has been removed, a sheet of writing paper like 
a drum-head. Roll up a bit of paper after the 
G> 

O 



and thrust the smoking end through the hole. 
This will soon fill the interior with smoke. 
Tapping on the paper will now produce the 
rings. The phenomenon of these rings is very 
interesting, and at present engages much of 
the attention of scientific men. 

~ Augmentation of Sound by Proximity of 
Resonant Cavities. —Place a tumbler on a 
table and put therein a small quantity of water. 
When struck lightly with any hard object the 
tumbler will emit a clear, bell-like tone, the 
pitch of which may be changed by increasing 
or diminishing the amount of water used. This 



sound may be greatly reinforced by the ap¬ 
proach of another tumbler into a position like 
that shown in the figure. Alternate swelling 
or diminishing of the sound may be produced 
by moving the tumbler or goblet held in the 
hand from right to left. The change in volume 
is caused by the alternate approach and reces¬ 
sion of the resonant cavity. 

Experiment Illustrating the Weight of 
Carbonic Acid. —Place a small quantity of 
water in a rather deep bowl. Put in a bottle 
some fragments of marble, and fit in the mouth 
of the bottle a cork through which has been 
inserted a short piece of glass tubing or a frag¬ 
ment of a tobacco-pipe stem. Slip on the tube 
a half yard or so of flexible tubing. Pour into 
the bottle some dilute sulphuric acid, insert the 
cork, not too tightly, and hold the free end of 
the rubber tubing under the surface of the 



water in the bowl. The space in the bowl 
above the water will soon be filled with car¬ 
bonic acid gas generated from the marble frag¬ 
ments in the bottle. The water through which 
the gas bubbles increases the density of the gas 
by cooling. Now gently lower into the bowl 
a child’s ball of thin rubber and of pretty large 
size. It will float upon the gas, seemingly sus¬ 
pended in mid-air. The experiment may be 
varied by substituting a deep glass jar for the 
bowl, filling it with the gas, and then dropping 
in the ball from a little height. The ball will 
then descend a little way into the jar and rise 
again, precisely as a piece of timber lighter 
than water will do when plunged in a pond. 
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